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Newton's First Law of Motion
A body at rest remains at rest, a 

body in motion remains in motion 
unless acted upon by an 

unbalanced external force

Collision Reconstruction
is based on…
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Newton's Second Law of Motion

If acted upon by an outside force, the center of
mass of the body will accelerate in the
direction of the force. The acceleration of the

center of mass is directly proportional
to the force acting upon it and
inversely proportional to its mass.

Collision Reconstruction
is based on…

Newton's Third Law of Motion
For every action there is an equal and 

opposite reaction.  The opposing forces are 
equal in magnitude and opposite in 

direction.

Collision Reconstruction
is based on…

Terms

Area of Impact 

The place on the road or ground
closest to the first contact between the
colliding objects; impact/collision
suggests a series of events which
usually involve motion in an area over
a period of time.
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Terms

Gouge Marks

A pavement scar deep enough to be
easily felt with the fingers.

Scrape Marks

A broad area of a hard surface
covered with many scratches or
striations made by a sliding metal part
without great pressure.

Gouge Marks

Terms

Skid Mark

A friction mark on a pavement made 
by a tire that is sliding without rotation.

Scuff Mark

A tire friction mark made by a tire that
is both rotating and slipping on a road
or other surface; can also be called a
yaw mark.
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Skid and Scuff Marks

Skid Mark Scuff Mark

Terms
Contact Damage

The deformation or defacement 
resulting from direct pressure or 
another object or surface in an impact; 
direct damage.

Induced Damage

The damage to a vehicle other than 
contact damage; often indicated by 
crumpling, distortion, bending, and 
breaking.

Damage

Contact Damage Induced Damage
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Terms

Coefficient of Friction/Drag Factor

A number representing the resistance
to sliding of two surfaces in contact
with each other.

2 Dimensional Diagram
Provides an 
overview of 
the collision 

/ crime 
scene to the 

jury and 
allows them 
to visually 
see where 
evidence 

was located 
in relation to 
photographs 

and 
testimony 

provided in 
court.
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2 Dimensional Diagram
Electronic 

Scale 
Diagrams 

improve upon 
accuracy and 

areas of 
concern can 
be enlarged 

and 
measurements 
can be made 

in the 
courtroom 

provided the 
CAD software 

is present.  

2 Dimensional Diagram

The 2-D Diagram can be rotated to show a 3-D view which may be relevant to the case.

Electronic Evidence 
Collection Methods

3D-Scanning
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Electronic Evidence 
Collection Methods

3D-Scanning

Electronic Evidence 
Collection Methods

3D-Scanning

Electronic Evidence 
Collection Methods

3D-Scanning
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Electronic Evidence 
Collection Methods

3D-Scanning

Electronic Evidence 
Collection Methods

3D-Scanning

Electronic Evidence 
Collection Methods

3D-Scanning
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Electronic Evidence 
Collection Methods

3D-Scanning
Roll Over Analysis using  Scanned image  data

Electronic Evidence 
Collection Methods

3D-Scanning

With Scanning, the Roadway Geometry can be documented 
accurately.

Electronic Evidence 
Collection Methods

3D-Scanning

With Scanning, the Roadway Geometry can be documented 
accurately.
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Electronic Evidence Collection Methods

3D-Scanned Scene and its use creating a 2D diagram for 
reporting purposes.  

Laser Scan

2D Diagram from point cloud

Airbag Control Modules

If the vehicle is equipped with an Airbag Control Module Data 
may be obtained to assist with the Reconstruction.  

Airbag Control Modules

Crash Data Retrieval  Reports provide a secondary check to the 

Reconstructionist about  methods used and accurate speed 
determination.  Airbag Control Modules provide up to five 

seconds of pre-collision data
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Ford Power Control Modules

Ford provides access to the data contained in the power control 
modules on a select vehicles.  The data may contain pre-collision 
speed data up to 25 seconds before the collision.  Data related to 

Brakes on or off, throttle angle, and RPMs may exist too.  

Vericom 4000DAQ

The Vericom 4000 DAQ is the newest product produced by 
Vericom Computers.  

It is an instrument used to measure road friction and vehicle 
performance

Vericom 4000DAQ

The development and use of the Vericom has spanned over 25 
years.  Accuracy while calculating speed and distance from 

acceleration and time. Its accuracy has been accepted in court. 
The 4000DAQ offers Run Duration Protocol and will plug into 
the vehicles power control module to further calculate with 
more accuracy.  GPS Link adds another check to aid in the 

roadway friction calculations.  
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Vericom 4000DAQ

GPS Link adds another check to aid in the roadway friction 
calculations.

Collision Simulation HVE
Human Vehicle Environment

Collision Simulation Software Saved as a Video File

Formulas

• Critical Speed

• Momentum

• Time Distance

• Airborne Equations

• Crush
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COLLISION 
RECONSTRUCTION 

IS BASED ON
•Science

•Newton’s Laws of Motion

1.Every body at rest tends to stay 
at rest, while every body in motion 
tends to remain in motion, unless it 
is acted upon by an unbalanced 
external force.

2.The acceleration of any body is 
directly proportional to the force 
acting on this body while it is 
inversely proportional to the mass 
of the body.

3.For every force exerted by a 
body on another body, there is an 
equal but opposite force reacting 
on the first body by the second.

•Physical evidence

•Methods to determine Speed 

First Degree Felony Murder

The defendant committed 
Unlawful Flight,

In the course of and in furtherance In the course of and in furtherance 
of the crime or immediate flight 

from this crime,

The defendant or another person 
caused the death of any person

Second Degree Murder

Under circumstances 
manifesting extreme 

indifference to human life

the defendant recklessly 
engaged in conduct which 

created a grave risk of death
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Manslaughter

Recklessly causing 

The death of another

Negligent Homicide

With criminal negligence 
causes

The death of another

Aggravated Assault

Using a dangerous instrument,

Recklessly caused,

A physical injury to another
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Endangerment

Recklessly endangered

Another person with a 
substantial risk of imminent 

death

RECKLESSLY MEANS

A person is aware of and consciously disregards
a substantial and unjustifiable risk that the result will
occur or that the circumstance exists.

The risk must be of such nature and degree that
disregard of such risk constitutes a gross deviation from
the standard of conduct that a reasonable person would
observe in the situation.

A person who creates such a risk but who is
unaware of such risk solely by reason of voluntary
intoxication also acts recklessly with respect to such
risk.

CRIMINAL NEGLIGENCE 
MEANS

A person fails to perceive a
substantial and unjustifiable risk that
the result will occur or that the
circumstance exists.

The risk must be of such nature
and degree that the failure to perceive
it constitutes a gross deviation from
the standard of care that a reasonable
person would observe in the situation.
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 It is not beyond all doubt

 It is not beyond every doubt

 It is not beyond imaginary doubt

 It is not beyond a shadow of a doubt

If you are firmly convinced that the 

defendant is guilty then you must find 

Him guilty!
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A person is aware of and consciously disregards a
substantial and unjustifiable risk that the result will
occur or that the circumstance exists.
The risk must be of such nature and degree that
disregard of such risk constitutes a gross deviation
from the standard of conduct that a reasonable
person would observe in the situation.
It is no defense that a person who created such a risk
was unaware of it solely because of voluntary
intoxication
A person who creates such a risk but who is unaware
of such risk solely by reason of voluntary intoxication
also acts recklessly with respect to such risk.

Controlled Substance Use  
§382.213

No driver shall report for duty
or remain on duty requiring
the performance of safety-
sensitive functions when the
driver uses any controlled
substance, except when the
use is pursuant to the
instructions of a licensed
medical practitioner who has
advised the driver’s ability to
safely operate a commercial
motor vehicle.
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 Therapeutic – Taken under doctors 
supervision, controlled doses; safe amounts of 
the drug.

 Recreational – Purpose other than medical 
purposes.

 Therapeutic Range – 50 to 200 ng/ml

 Defendant had 460 ng/ml of Methamphetamine 
in his blood.

 Dr. Abrams and Dr. Platt would not ride with the 
defendant.

 No controls

 Use pseudoephedrine

 Use carburetor fluid

 Use fertilizer

 Use lithium from batteries

 Mixed with other things.
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THE 
DEFENDANT 
FAILED TO

ACT

Bernard Campa

David Ross

Troy Anderson

Justin Burford

Richard 
Wipprecht

William Adams

Michael Smith

Barry Sprink

Daniel Dillon

Robert Lee
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IMPAIRMENT

Detective Campbell 

and

Officer Toland

Highly trained in 
detecting drug 

impairment

 Slow and Deliberate Walk
 Fidgety
 Sway
 High pulse 116 bpm
 Walk and Turn

 Poor balance
 Stepped off the line twice

 Body Tremors
 Dilated pupils in room light
 Dropped water bottle
 Poor judgment
 Defendant’s statements

 Ice Cream
 How the crash occurred

 Could not do more tests 
because refused

 Forensic Toxicologist for the City of Phoenix
 Impairment is a measurable loss of ability to 

perform a task; manifests itself when a driver 
makes a mistake and either is pulled over or 
crashes.

 Abusive levels – Likely to see:
 Perception affected
 Increase risk taking
 Reaction – take longer to react
 Meth is a mind altering drug
 Impact estimates of speed, distance and time
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 Looked at level of meth where DRE called 
impairment

 Looked at driving behavior

 9% - Over 1000 ng/ml of Meth

 50% - 200 to 1000 ng/ml of Meth

 40% - Less than 200 ng/ml of meth

 Violent crashes, went left of center

 Arms out during the Walk and Turn

Ph.D. Forensic Toxicology

Over 25 years experience in toxicology

Expert drugs and their affects on humans and 
driving

Impairment – the ability to perform a particular 
task; interferes with the ability of the skills to 
perform a particular task; are able to perform a 
task but cannot perform as efficiently.

Dr. Logan’s 
Opinion

At the time of the 
collision the 

defendant was 
under the influence 

of 
Methamphetamine!

 Fidgety behavior
 Finger movements
 Errors on the Walk and Turn

Balance with arms
Motor functions

 High pulse, 116 bpm
 Dilated pupils
 Stress of event
 Methamphetamine in blood –

affects brain chemistry; negative 
impact on driving

 Driver inattention
 Methamphetamine 

concentration
 Crash itself
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March 25, 2010

12:59 p.m.

27th Drive and 
Carefree 
Highway
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1. To Justin Burford
Asked Justin what happened

2. To Tania Krukoff
Defendant did not see them; was reaching for paperwork; 
nothing said about brakes

3. To Todd Mielke
Said nothing about brakes

4. To Brett Campbell
Looking for a sandwich shop; saw motorcycles stopped at a 
red light; looked south for a sandwich shop; looked back and 
on top of the motorcycles; tried to stop but could not.

1. Stephen Punch
2. Daniel Butler
3. Dayle Totonchi
4. Clyde Nachand
5. Ernie Lizarraga
6. Jason Anania
7. Terrance Lauritsen
8. Julie Fantechi
9. Todd Faasse
10. William Adams

Phil Smith
Expert Mechanic
Officer Pacheco
 Three of Six Brakes out of 

adjustment
 Will Stop, not as efficiently
 Should have seen in Pre-

trip inspection
 Not a catastrophic brake 

failure
Alan Coulter – testified no 
mechanical or brake failure.
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DANGEROUS OFFENSE DANGEROUS INSTRUMENT

An offense is a dangerous 
offense if it involved the 

use of a dangerous 
instrument. 

“Dangerous Instrument” 
means anything that under 
the circumstances in which 
it is used is readily capable 
of causing death or serious 

physical injury

Examples:

 Pen/Pencil – used for writing not a dangerous
instrument; used for stabbing an eye out it is a
dangerous instrument

 Bottle – used as a container not a dangerous
instrument; break it and use it to stab or slash a
person it is a dangerous instrument

 Vehicle – used in a proper and safe manner not
a dangerous instrument; use it in an unsafe
manner it is a dangerous instrument

 Dr. Abrams

 Dr. Lance Platt

 Alan Coulter

 Randy Anglin
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Aaron Harder
Vehicualar Crimes Bureau Chief

Maricopa County Attorney‘s Office

hardera@mcao.maricopa.gov


















